Stereotactic body radiation therapy (SBRT) is increasingly used to treat spinal metastases. To achieve the highest steep dose gradients and conformal dose distributions of target tumors, intensity-modulated radiation therapy (IMRT) and volumetric-modulated arc therapy (VMAT) techniques are essential to spine radiosurgery. The purpose of the study was to qualitatively compare IMRT and VMAT techniques with International Spine Radiosurgery Consortium (ISRC) contoured consensus guidelines for target volume definition. Planning target volume (PTV) was categorized as TB, TBPT and TST depending on sectors involved; TB (vertebral body only), TBPT (vertebral body+ pedicle+transverse process), and TST (spinous process+transverse process). Three patients treated for spinal tumor in the cervical, thoracic, and lumbar region were selected. Each tumor was contoured by the definition from the ISRC guideline. Maximum spinal cord dose were 12.46 Gy, 12.17 Gy and 11.36 Gy for TB, TBPT and TST sites, and 11.81 Gy, 12.19 Gy and 11.99 Gy for the IMRT, RA1 and RA2 techniques, respectively. Average fall-off dose distance from 90% to 50% isodose line for TB, TBPT, and TST sites were 3.5 mm, 3.3 mm and 3.9 mm and 3.7 mm, 3.7 mm and 3.3 mm for the IMRT, RA1 and RA2 techniques, respectively. For the most complicated target TBPT sites in the cervical, thoracic and lumbar regions, the conformity index of the IMRT, RA1 and RA2 is 0.621, 0.761 and 0.817 and 0.755, 0.796 and 0.824 for rDHI. Both IMRT and VMAT techniques delivered high conformal dose distributions in spine stereotactic radiosurgery. However, if the target volume includes the vertebral body, pedicle, and transverse process, IMRT planning resulted in insufficient conformity index, compared to VMAT planning. Nevertheless, IMRT technique was more effective in reducing the maximum spinal cord dose compared to RA1 and RA2 techniques at most sites.
INTRODUCTION
Stereotactic body radiation therapy (SBRT) is increasingly used to treat metastatic spine diseases. [1] [2] [3] SBRT requires a steep dose gradient with image guide systems, including ExacTrac (BrainLAB, Feldkirchen, Germany) and cone beam computed tomography (CBCT; Varian Medical System, CA, USA). [4] [5] [6] [7] [8] [9] To achieve the highest steep dose gradients and conformal dose distributions with a small margin for the planning target volume (PTV), 10) intensity-modulated radiation therapy (IMRT) and volumetric-modulated arc therapy (VMAT) techniques are essential. Several authors already reported that there are differences between IMRT and VMAT for various sites, such as the brain, [11] [12] [13] [14] head and neck, [15] [16] [17] esophagus, 18) lung [19] [20] [21] and prostate. [22] [23] [24] [25] However, this comparison have not been reported for spinal metastatic diseases.
The International Spine Radiosurgery Consortium (ISRC)
has recently proposed guidelines for target volume definition of spinal metastases. 26) The guideline for spine metastases clas- 
MATERIALS AND METHODS
Three patients treated with spinal tumor of cervical, thoracic, or lumbar region at our institution were selected for this study.
As Ryu et al. 27) concluded that partial volume tolerance of spinal cord is at least 10 Gy to 10% of the spinal cord volume (defined as 6 mm above and below the spine radiosurgery tar- Varian Medical System, CA, USA) was used as the radiation treatment planning (RTP) system, to achieve the objective of radiation therapy which the dose to deliver the maximum dose to the target tumor and the minimum dose to the critical organs. 28) To perform the VMAT, the RapidARC Ⓡ (Varian Medical System, CA, USA) with a progressive resolution optimizer (PRO) 8.6.15 version was used in this study. PTV was categorized to TB, TBPT and TST depending on the ISRC defined sectors involved; TB (vertebral body only), TBPT (vertebral body+pedicle+transverse process), and TST (spinous process+transverse process). Where TVRI=target volume covered by the reference isodose, VRI=volume of the reference isodose, and
TV=target volume (in this study, reference isodose used for 95%).
The dose homogeneity index (DHI) was used to investigate the uniformity of target tumor. M. Oliver et al. 31) described the radical dose homogeneity index (rDHI) and moderate homogeneity index (mDHI):
Where Dmin=minimum dose to the target volume and Dmax=maximum dose to the target volume.
Where D≥95%=dose to 95% of the target volume and D≥5%=dose to 5% of the target volume. 3D dose max (%) in the cervical, thoracic and lumbar regions are shown in Fig. 3 
RESULTS AND DISCUSSION

CONCLUSION
In this study, we qualitatively compared the quality of plans using IMRT and VMAT techniques in spine stereotactic radio- 
